CARDIOLOGISTS, other physicians, and medical scientists engaged in cardiovascular research are familiar with research support programs in this field and with major problems associated with such programs. However, cardiologists, internists, and physicians in general medicine who are predominantly or wholly concerned with medical practice have less opportunity to be informed about biomedical research support programs that play a vital role in facilitating scientific advances not -infrequently of importance to medical practice. Practicing physicians should therefore find a critique of cardiovascular and biomedical research support with particular reference to national voluntary and official health agencies of value to their roles as. knowledgeable physicians, community leaders, and responsible citizens, particularly in view of recent criticisms of biomedical research support. Accordingly, this editorial will deal with the research support program of the American Heart Association, its affiliates and chapters; interrelations of the cardiovascular research support programs of heart associations and official health agencies; financing cardiovascular research; recent criticisms of biomedical research support; and recommendations for the future.
The viewpoints and recommendations of the editorial express my opinions as a physi-Circulation, Volume XXVIII, September 1963 cian, administrator, and erstwhile medical scientist and teacher, and are not neces-sarily those of the American Heart Association, its affiliates or chapters.
I. Research Support Program of the American Heart Association, Its Affiliates and Chapters
When the American Heart Association research support program was initiated in 1949, the Research Committee of the Association established certain basic principles and policies that have continued in effect to the present, including focus on the individual investigator rather than his project; emphasis on adequate training, stipends, and personal security; preference for basic over applied research; and primacy of scientific merit in determining alloeations of funds. Under these principles, the Association, its affiliates and chapters have allocated some $80,000,000 to During 1961-62, the American Heart Association, its affiliates, and chapters supported over 200 Senior Research Fellowships, including 11 Career Investigators, 110 Established Investigators, 15 Research Professorships, and 70 Advanced Research Fellowships. In addition, more than 150 medical and graduate students, young Ph.D 's and physicians are being supported by Heart Associations for their first years of research training through predoctoral and postdoctoral fellowships. As a complement to this program, approximately 1,200 investigators throughout the country received support in the form of Grants-in-Aid.
Moreover, the American Heart Association and certain affiliates and chapters provide emergency grants to investigators, and a few affiliates and chapters make block or institutional grants to medical schools.
II. Interrelations of the Cardiovascular Research
Programs of Heart Associations and Official Health Agencies Heart Association and National Heart Institute research programs in nany respects complement each other but differ in two important ways.
(1) Funds available to the Institute, particularly in recent years, have increased relative to those of Heart Associations. Thus in 1961-62 $104,000,000 was made available to the Institute. Of this, $90,000,000 was allocated for research projects and training programs in universities, medical schools, hospitals, and other research institutions, a sum nine times the research support program of Heart Associations. The Institute offers support in all of the categories (or similar ones) previously mentioned for Heart Associations, with certain differences. For example, the Career Research Award of the Institute is for a succession of 5-year periods and is made to the institution, whereas the Career Investigatorship of the American Heart Association is awarded to the scientist who may change his institution and is financially assured even if the Association should be dissolved.
In addition to the research categories mentioned, the Institute has established certain categories that involve sums beyond the granting capacity of Heart Associations, notably clinical research centers, primate centers, program project grants, and training grants.* 'Cliinical research centers provide hospital beds for multi-disciplinary study of patients; program project grants give broad support to multi-faceted programs and enable consolidation of a number of smaller grants to a senior investigator so that he may pursue his multi-faceted research program with a maximum of support stability and simplification of central reviewv; primate centers provide specialized research facilities in relation to subhuman primates; and training grants provide an effective mechanism for adding to the pool of trained manpower for medical research. The National Heart Institute along with the other National Institutes of Health also contributes to general research support grants for institutions (institutional grants). These research categories frequently involve sums ranging from $100,000 to more (in a few instances) than $1,000,000 per year per program.
Circulation, Volume XXVIII, September 1968 Moreover, epidemiologic research (which is expensive) and international medical research arw significantly supported by the National Heart Institute whereas support by Heart Associations in these fields is minimal.
(2) The research program of the American Heart Association, its affiliates and chapters, also differs from that of the National Heart Institute in that the latter includes a strong, highly productive intramural program (i.e., research conducted in laboratory, clinic, and hospital facilities administered by the Institute), whereas, like most voluntary health agencies, Heart Associations do not conduct intramural research. The intramural research program of the National Heart Institute, which was budgeted at approximately $10,-000,000 for the 1961-62 year, has made numerous and important contributions to knowledge in the cardiovascular field, including those of the well-known epidemiologic study of coronary artery disease and hypertension in Framingham, Massachusetts.
Significant intramural research in the cardiovascular field is also conducted by other Federal agencies such as the Veterans Administration, the National Aeronautics and Space Agency, the Department of Defense, and the Atomic Energy Commission. The latter two official agencies also support extramural research, as do the National Science Foundatioii and the Department of Agriculture.
The The 1961 Report of the Ad Hoe Citizeins Committee entitled "Voluiitary Health aiid Welfare Agencies in the United States" (Hamlin Report)2 urged that volunitaryhealthl agencies streiigtheii their affiliato res'-arch support programs, better coordinate research support efforts among thbemselves aiid with official health agencies, and devote a larger share of their funds to determining fundamental causes and applyiing new knowledge rather than toward the alleviation of disease syimptoms. In relation to thl-seC reeommiiendations, the Americaii Heart Associatioii is beniding every effort to strengtheii its affiliate and chapter research support program and to co-ordinate with official and voluntary health agencies. Heart Association emphasis on fundamental research has already been pointed out in this editorial and Heart Association professional education, public education, and community programs are aimed primarily at the application of new knowledge.
Recent hearings before the Subcommittee on Intergovernmental Relations of the Committee on Government Operations of the U.S. House of Representatives (Fountain Subcommittee)3 were critical of certain aspects of the extramural research programs of the National Institutes of Health. The implication was given that this criticism involved a sizable fraction of the research programs of NIH, whereas only a small fraction of the program appears to have been involved.
When The Honorable Abraham Ribicoff was Secretary of Health, Education, and Welfare, he stated publicly that voluntary health agencies failed to support basic medical research. Because major disease categories are reflected in the organizational patterns of the National Institutes of Health and the major voluntary health agencies, it is understandable why some who are not directly familiar with biomedical research assume that basic research is not adequately provided for. Voluntary and official health agencies are particularly aware of this possibility, however, and recognize that fundamental research is the key to ultimate solution of the major disease problems. As previously mentioned, two thirds of AHA Grants-in-Aid are for basic research or have basic implications and most AHA-supported Career and Established Investigators and Research Fellows are primarily concerned with basic biologic phenomena. In an April 1962 issue of the Journal of the American Medical Association an editorial entitled " Scientism'"4 commented unfavorably upon scientists who are more interested in obtaining large research grants than in providing true leadership for their research programs. Several other authors have written similarly. Examples of " scientism " or "grantsmanship" are not common, however, and are ordinarily detected and properly dealt with by competent research review bodies of granting agencies.
In recent years, a few leaders in government, business, medicine, and even biomedical research have claimed that there is "too much money for medical research in the United States." As a corollary, some of these leaders suggest that the voluntary health agencies discontinue their research support programs in favor of government and concentrate on professional education, public education, and community health. However, the inadequacy of current biomedical research funds is evidenced by the fact that the principal granting agencies in the cardiovascular field are each year unable to fund a significant number of meritorious, approved research applications. Indeed, since 1959 the numbler of unfunded Grant-in-Aid applications approved by the Research Committee of the American Heart Association has shown a yearly increase.
Moreover, witnesses at Congressional appropriation hearings have testified to the need for voluntary health agencies in the research support field. Other leaders have expressed a similar view, including the (Health, Education, and Welfare) Secretary's Consultants on Medical Research and Education (Bayne-Jones Committee)5 and the Conunittee of Consultants on Medical Research to the Subcommittee on Departments of liabor and Health, Education, and Welfare of the Committee on Appropriations of the U.S. Senate (Boisfeuillet Jones Committee)."6 Leaders in biomedical research have repeatedly emphasized the flexibility and pioneering aspects of voluntary health agency research support, as well as the desirability of avoiding a monolithic system. Another advantage of voluntary health agency support is exemplified by the fact that affiliate and chapter heart association research-allocating committees are in better position than any committee in New York City or Washington, D.C., to select promising fledgling investigators for awards.
The Bayne-Jones Committee Report of 1958 complimented the research support programs of the official and voluntary health agencies, as well as those of other government and pri-Circulation, Volume XXVIII. September 1963 vate organizations. The Committee urged a trebling of biomedical research support to a total of $1 billion by 1970, with maintenance of the 1:1 dollar ratio for government and private agencies that existed in 1958. The 1960 Report of the Boisfeuillet Jones Committee also commented most favorably on biomedical research support programs in the United States but recognized expanding official health agency support, particularly via the National Institutes of Health, and recommended that biomedical research support be increased to $3 billion by 1970 with a 2 :1 ratio for government and private agencies.
In 1961 the President 's Conference on Heart Disease and Cancer commended research support programs in these two fields, indicated the need for their expansion, and pointed out the essentiality of the partnership of public and private agencies in the campaign against heart disease and cancer.
In the same year, an editorial in Science7 emphasized the importance of the research support programs of voluntary health agencies.
V. Future Among valuable functions that national voluntary health agencies perform is that of offering testimony relative to Federal health agency administration, policies, programs, and budgetary needs, including funds for research support. By the same token, national voluntary health agencies welcome suggestions from official health agency leadership. Such reciprocity should extend to state and local levels, thereby providing a solid basis for collaborative efforts nationally.
National voluntary health agencies must achieve increased cooperation among themselves not only with reference to research support but also to professional education, community programming, and public education.
This recommendation, of course, does not refer to a majority of the programs of the national voluntary health agencies and their affiliates but only to those that can be more effectively, efficiently, and economically carried out on a cooperative basis. A recent example of this in the field of physician educa-Circulation, Volume XXVIII, September 1963 tion is the new Medical Bulletin on Tobacco jointly sponsored by the American Cancer Society, the American Public Health Association, the National Tuberculosis Association, and the American Heart Association.
Voluntary and official health agencies should collaborate in encouraging educational institutions to offer more graduate courses on the philosophy of research, principles of experimental design and interrelation, and statistical methodologies. As another means of strengthening biomedical research, voluntary and official health agencies should enhance their cooperative recruitment effort to increase the number and quality of biomedical scientists. As part of this effort, these agencies should further encourage larger salaries, adequate fringe benefits, and long-term appointments for proved medical scientists.
In spite of the Health Research Construction Facilities Act administered by the U.S. Public Health Service, more funds are needed for research facilities. A number of voluntary health agencies, including the American Heart Association, have a firm policy against funds for "bricks and mortar." Under certain circumstances, specific relaxation of this policy could enable a modest initial contribution by a voluntary health agency to serve as the stimulus for sizable matching and other contributions from private and government sources.
Medical research and medical education are symbiotic, and inadequate nourishment of either will inevitably have an adverse effect on the other. Hence voluntary and official health agencies supporting research should include full overhead costs in their research awards. Otherwise medical schools and universities are forced to utilize funds for research overhead that should rightfully be assigned to teaching programs. In the same vein, superior pedagogy in medical schools should be recognized equally with outstanding research accomplishments in terms of academic rank, salary, and prestige. Adequate funds for the support of medical education must be forthcoming from private and publie sources uiider conditions that assure auton-omy for the institution and academic freedom for the faculty.
Voluntary and official health agencies should cooperate in promoting surveys to evaluate the needs dollarwise of biomedical research support in the United States and thereby assist in charting an even sounder and more effective course for the future.
Voluntary and official health agencies should stimulate and support more research on the methodologies and effectiveness of professional education and of health education, as well as more competent evaluations of the effectiveness of community health programs.
Voluntary and official health agencies should increase their support of biomedical research abroad when such research is exceptionally qualified, and should further encourage exchange of scientists between the United States and other countries. Indeed, some of the answers can be found only abroad; witness certain epidemiologic opportunities in relation to atherosclerosis and hypertensioni.
Thus far, recent advances in biomedical research have further extended the human lifespan, including a limited increase in the years after 40. Far more important, however, will be the advances against chronic diseases during the next two or three decades, which will be followed by significant extension of the years beyond 70 with improved health and vigor. Voluntary and official health agencies should therefore begin to encourage long-range economic and social planning bv appropriate bodies in anticipation of gradual conquest of the chronie diseases. 
On Scientific Truth
(1) It is difficult even to attach a precise meaning to the terrnl "scientific truth." So different is the meaning of the word "truth" according to whether we are dealing with a fact of experience, a mathematical proposition or a scientific theory. "Religious truth" conveys nothing clear to me at all.
(2) Scientific research can reduce superstition by encouraging people to think and survey things in terms of cause and effect. Certain it is that a conviction, akin to religious feeling, of the rationalitv or intelligibility of the world lies behind all scientific work of a higher order.
(3) This firm belief, a belief bound up with deep feeling, in a superior mind that reveals itself in the world of experience, represents m'ry conception of God. In common parlance this m-iay be described as "pantheistic" (Spinoza). 
